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Figure S1. Schematic view of proteoglycan synthesis.
The core protein is synthesized in the ER (endoplasmatic reticulum) and then transported to the Golgiapparatus for completing proteoglycan synthesis. 1 Synthesis of HS and CS requires a linker region. Linker synthesis is initiated by transfering a xylose unit to a serine residue of the core protein.
Subsequently two galactose residues and finally a glucuronic acid residue are added, to complete the tetrasaccharide linker region. Sequentially added disaccharide units differ between HS and CS, thus defining their specific structural and functional features. Further, the sugar residues are modified by sulfation and epimerisation. Glucuronyltransferase-I (GlcAT-1; B3GAT3) catalyzes the addition of glucuronic acid as the last step in linker synthesis. Defects in other steps of synthesis and/or modification and the associated diseases are indicated. In red the affected step including enzyme and disease described here. In green other enzymes of the pathway, in blue other diseases associated with the pathway. (This scheme is simplified and does not show all enzymes and metabolites involved. The scheme is adapted from more detailed reviews. 
Figure S5. The anti-B3GAT3 antibody detects both the wild-type and mutant GlcAT-I protein
We tested the reactivity of the commercial anti-B3GAT3 antibody (Abnova Co.) by western blotting using the recombinant FLAG-GlcAT-I (wild-type and p.Arg277Gln) and confirmed that this antibody can recognize not only the recombinant wild-type GlcAT-I but also the mutant GlcAT-I (p.Arg277Gln).
The purified recombinant FLAG-GlcAT-I (wild-type and p.Arg277Gln) separated by 12.5% sodium dodecyl sulfate-polyacrylamide gel electrophoresis was detected with the anti-B3GAT3 antibody (Abnova) on the western blot. The arrow and asterisks indicate the recombinant enzyme and the light and heavy chains of the antibody, which are derived from the anti-FLAG agarose resin used for purification, respectively. 1, Mock; 2, FLAG-GlcAT-I (wild-type); 3, FLAG-GlcAT-I (p.Arg277Gln) Figure S6A . Western blotting of dermatan sulfate-proteoglycan, decorin, secreted by fibroblasts (using conditioned media from fibroblasts) 1 Control 11y AG16409, male, 11 years old, age-matched control 2 Control 11y GM03348E, male, 11 years old, age-matched control 3
Patient IV-4, 11y A820, male, 11 years old, patient, homozygous p.Arg277Gln 4
Control 17y GM07492A, male, 17 years old, age-matched control 5
Control 17y GM07753, male, 17 years old, age-matched control 6
Patient IV-2, 17y A821, male, 17 years old, patient homozygous p.Arg277Gln
Arrows and arrowheads indicate the signal of decorin with and without DS, respectively. CSase ABC stands for chondroitinase ABC. The expressions of CS (left) and HS (right) on the cell surface of the fibroblasts from the 17-year-old patient IV.2 (bottom) and the age-matched control fibroblasts (GM07492A) (top) were examined by flow cytometry as described in the legend to Figure 5 . The gray and white histograms show the intensity of the fluorescence with or without the anti-stub antibody, respectively. The MFI values after staining for CS chains with 2B6 were 3.5 for the patient IV.2 and 5.7 for the age-matched control subject. In addition, the MFI values after staining for HS chains with 3G10 were 41.3 for the patient IV.2 and 58.6 for the age-matched control subject.
Figure S7. Quantitative analysis of mRNA of decorin in fibroblasts.
Comparison of RNA expression levels of decorin in patients and control fibroblasts.
1 Control 11y AG16409, male, 11 years old, age-matched control 2
Control 11y GM03348E, male, 11 years old, age-matched control 3
Patient IV-2, 17y A821, male, 17 years old, patient, homozygous p.Arg277Gln Fold induction Table S1 . Primer sequences B3GAT3 Primers for amplification and re-sequencing
Exon F R
Primers for quantitative PCR of human cDNA templates
Locus F R
Primers for quantitative PCR of mouse cDNA templates
Primers for PCR, site-directed mutagenesis oft the expression vectors, and quantitative PCR Modified sequences are indicated in the underlines. Bold nucleotides represent the sequences of the restriction sites. 
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